SUMMARY
The natural history of transposition of the great arteries between 1957 and 1964 is presented based on a total of 742 cases. The area of study was [1957] [1958] [1959] [1960] [1961] [1962] [1963] [1964] . By this means, additional cases which had not been specified in the death certificates could be located. Seventy-three cases of complete transposition of the great arteries were found, while at the same time, cases of congenital corrected transposition could be determined and discarded.
Only 4% of the children with transposition of the great arteries died at home, compared to 13% of all congenital heart deaths (table C). Forty-two per cent of the decedents included in this study were patients in the 14 selected hospitals, compared with 30% of those with congenital heart lesions.
In the living, the criteria for diagnosis consisted of positive cardiac catheterization and angiographic data, using the criteria of Noonan and associates.2 Forty-two of the 73 living persons at the time of the study had survived surgery. All except eight of the 290 cases abstracted at the hospitals had autopsies, while all of the fetal cases were examined at necropsy. Of the remaining 371 children who died, 333 (90%) had the death certificate diagnosis confirmed at autopsy. In the remaining 38 children, the majority had undergone cardiac catheterization or surgery or both. Thus, out of 669 persons dying with complete transposition, 623 (93.25%) had autopsies and the remainder appeared likely to have the correct diagnosis.
The major criticism in this paper concerning natural history is that 110 of the 669 persons died following surgery. Most of these were from the 14 cardiac centers. When the entire 742 persons are considered, 25% had surgery, though the figure was 40 .8% in the select group at the cardiac centers. Analysis of these deaths, however, indicated that the operations represented for the vast majority a precipitative cause of death, for they were soon to die without surgery. In this developing surgical field, changes are rapid, so that the majority of those few who survived surgery during that period were older children who probably would have survived without surgery, but because of the operation lived with higher oxygen satura- The sizes of these communications were available in many of our cases (tables 4 to 6). The ductus arteriosus had a diameter of 4 mm ventricular septal defect, the only lesion more common. They also found that the prevalence of complete transposition of the great arteries when all ages were considered was a low 5.2%, whereas when only infants and children were considered, the average prevalence was a high 14.1%. When the different groups of associated lesions of complete transposition of the great arteries are compared by sex ratio, three groups differ significantly (P < 0.05) from the 2:1 male-to-female ratio for the whole group. The simple group has the highest proportion of males to females, 3.3:1. Both the group of VSD with pulmonary vascular resistance (PVO), and the complex group have approximately a 1:1 male-to-female ratio. Table 10 gives the details of the sex ratios for the major diagnostic groups and gives the probability of this occurring by chance if one assumes the true ratio to be 244 males to 119 females, a composite ratio for the entire group. The 1:1 male-to-female ratio in the complex group probably indicates a different etiology from the other cases, but the VSD with PVO ratio of 1:1 is of greater interest. Since there is no anatomic difference between the group with low pulmonary vascular resistance and the expected 2:1 male-to-female sex ratio and -the group with high pulmonary vascular resistance and a 1:1 sex ratio, one could conclude that the propensity for the development of increased pulmonary vascular resistance is greater in females. This was significant at the 5% level for females alone. The influence of advancing maternal age on the incidence of Down's syndrome and thus congenital heart disease is well known.37 However, MacMahon3" could find no correlation with either birth rank or maternal age in congenital heart disease nor in his 33 cases of transposition of the great arteries in particular, when mongolismr. was excluded. Others20' 37, 38 Table 14 Distribution of Live California, 1959* (table 18) , the frequency of transposition of the great arteries increased definitely when the mother had three or more previous children. The data for the whole group were highly significant (P < 0.001) but were specifically so for maternal ages of 25 to 39 years.
Death Characteristics
The life expectancy in cases of complete transposition of the great arteries is short. If Table 18 Number of Cases figure 2 .
Relation of Associated Lesion to Prognosis
There are marked differences in prognosis depending upon the type of associated defect (table 22, fig. 3 ). However, one must be more specific, so that a further subdivision was made into six categories (tables 30 and 31). The complex and single ventricle groups have been excluded, leaving only 78 cases. The group with increased pulmonary blood flow and a presumably relatively low resistance had a life expectancy of only 0.28 years, compared to 2.00 years for those with pulmonary vascular obstruction and 4.85 years when pulmonic stenosis is present. Since it is difficult to identify and separate the two groups without pulmonary stenosis in early infancy, and since indeed they may begin as the same children, they must also be grouped together. The life expectancy then becomes 1.10 years. 3. Among the referred cases (from 14 hospital centers) there were 52.8% with an atrial communication as the only associated lesion. It is reasonable to believe that since there were so many deaths at an early age before referral the incidence is even higher. 4 . The previously known sex distribution, namely that two of three are males, is confirmed. There are, however, striking differences among the anatomic subgroups so that the simple group has a male-to-female ratio of 3.3:1, while the complex group is 1:1. Of interest is that of the children with ventricular septal defect, the ratio is the expected 2:1 in favor of males, except for the group with pulmonary vascular obstruction, where the male-to-female ratio is 1:1. Females, therefore, may be more prone to the development of pulmonary vascular disease.
5. There is no increase in incidence of transposition of the great arteries in stillbirth. 6 . It is not confirmed that babies with transposition of the great arteries have an increased birth weight.
7. Maternal age was not a factor in the incidence, but there was some evidence that the incidence increases when the mother has had three previous children.
8. Great differences in prognosis are present (depending upon the associated defects). In addition, there are data to indicate that a patent ductus arteriosus may be deleterious.
9. The various precipitating causes of death are detailed. In the first week of life, anoxia is the major cause, whereas in the remainder of the first month, congestive heart failure is about equally common. After 1 month, the causes of death are mainly congestive heart septal defect with pulmonic stenosis, operation was the leading cause of death. 10 . Cardiac catheterization was a significant cause of death, reflecting the severity of the illness rather than the specific defect. 
